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Abstract 

Background: Pain from cervical spondylosis (CS) may result from 
degenerative spinal canal stenosis (cervical spondylotic myelopa- 
thy (CSM)) or lateral recesses compromise, leading to nerve root 
compression (cervical spondylotic radiculopathy (CSR)). Pregaba- 
lin was shown to be effective in randomized, placebo-controlled tri- 
als for post-herpetic neuralgia and diabetic neuropathy. We evaluate 
its efficacy in CS with underlying CSR or CSM in a prospective 
study comprising Asian patients for the first time. 

Methods: Patients with CS and CSR or CSM (clinical, MRI, or 
electrophysiological evidence) presenting with neuropathic pain 
were recruited. We excluded patients with diabetes, underlying 
neurological disease or who were previously on antiepileptics. Pre- 
gabalin 75 mg bd was administered for 4 weeks, after which dosage 
was increased to 1 50 mg bd for another 4 weeks if the visual analog 
scale (VAS) was not reduced by 50%. In addition, we monitored 
the short form McGill pain questionnaire (SFMPQ) at baseline, 4 
weeks and 8 weeks. Mood changes were monitored using the hospi- 
tal anxiety and depression score (HADS) with an identical timeline. 

Results: We recruited 50 patients, of which 23 completed the trial. 
Of the 27 who withdrew, 12 (44%) were for somnolence. Thirteen 
patients' (54%) dosages remained at 75 mg and 11 patients' (46%) 
dosages were escalated to 150 mg bd. There were significantly re- 
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during trends from baseline for VAS (ANOVA, F = 25.4, P < 
0.0005), SFMPQ (sensory) (F (1 , 2) = 11.2, P = 0.003), and SFMPQ 
(affective) (F = 10.9, P = 01)08). For VAS, there was signifi- 
cant reduction at 4 weeks (P = 0.001) and 8 weeks (P < 0.0005) 
compared to baseline. For SFMPQ (sensory), there was significant 
reduction at 4 weeks (P = 0.01) and 8 weeks (P = 0.006) in scores 
compared to baselines. For SFMPQ (affective), there was signifi- 
cant reduction at 4 weeks (P = 0.04) and 8 weeks (P = 0.008) in 
scores compared to baseline. No significant anxiety (F (1 4) = 1 .3, P = 
0.32) or depression (F (1 4) = 0.06, P = 0.82) changes were observed 
in the HADS. 

Conclusion: Pregabalin is efficacious in alleviation of pain symp- 
toms related to CSR as a first-line single agent, evaluated by quan- 
titative severity and other experiential scales. No significant mood 
changes reported in other studies were demonstrated. Somnolence 
was commonest adverse effect leading to high dropout rates, occur- 
ring early even at the lowest dose. The findings suggest the need 
for further studies of efficacy at lower dosages, particularly in the 
Asian population. 

Keywords: Cervical spondylosis; Cervical radiculopathy; Cervical 
myelopathy; Pregabalin; Trial; Asian 



Introduction 

Cervical spondylosis (CS) is characterized by degenerative 
lateral recesses compromise, leading to nerve root compres- 
sion (cervical spondylotic radiculopathy (CSR)), or more 
severe spinal canal stenosis and cord compromise (cervical 
spondylotic myelopathy (CSM)). Medical management is 
usually the initial step, often consisting of pharmacological 
treatment and rehabilitation [1,2]. The medical management 
of neuriopathic pain in CS can be clinically challenging. 

Pregabalin is structurally related to the anti-epileptic 
drug gabapentin. It binds strongly and selectively to the al- 
phas-delta subunit of hyper-excited voltage-gated calcium 
channels, leading to a reduction in calcium influx and synap- 
tic release of excitatory neurotransmitters. This mechanism 
is believed to be responsible for its analgesic and anticonvul- 
sant properties [3,4]. 
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Figure 1 . Flow diagram depicting patient recruitment from initiation to end of the trial process. 



Pregabalin has demonstrated efficacy in randomized, 
placebo-controlled trials for post-herpetic neuralgia and dia- 
betic neuropathy [5, 6]. Its widespread, potent action and 
lack of drug interactions render it suitable for pain manage- 
ment. However, its efficacy in CS, especially for patients 
with CSR-associated pain, has not been established. Addi- 
tionally, there are no Asian studies of pregabalin usage in 
neuropathic pain published to date. 

In this study, we evaluate its efficacy for treating neu- 
ropathic pain in degenerative CSR/CSM patients in a pro- 
spective fashion for the first time. Self-evaluation and 
investigator-rated scorings were implemented to ascertain 
effectiveness and tolerability of pregabalin in a multi-racial 
Asian setting. 



Methods 

The patients were recruited prospectively from a general 
neurology service in a tertiary hospital. They were referred 
for diagnosis or management of complaints relating to the 
cervical spine. We included patients presenting with neck 
pain, which may be associated with numbness or weakness 
in a cervical root distribution. Patients should have signs of 
dermatomal sensory loss or motor weakness, reflex changes 
or even myelopathy. All patients must have imaging evidence 
(plain radiograph or MRI) of CS. We excluded patients with 
diabetes mellitus, chronic renal impairment or neurological 
disorders presenting with polyneuropathy which may oth- 
erwise confound assessment of outcomes. The local ethics 
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Figure 2. Graphical illustration of mean pain reduction on the VAS scale over time. Mean values were: 5.7 (week 
0 or baseline), 4.8 (week 1), 4.1 (week 2), 3.9 (week 3), 3.7 (week 4), 3.3 (week 5), 3.2 (week 6), 3.3 (week 7), 
and 3 (week 8). Significant benefit was achieved by the 2nd week after pregabalin initiation. 



committee has approved the study protocol, which has also 
been registered with clinicaltrial.gov (identifier number: 
NCTO 106 1697). 

Pregabalin was commenced at 75 mg twice a day for a 
4-week period, after which patients returned for follow-up. 
If the VAS pain scale was not reduced by 50%, the dosage 
was increased to 150 mg twice a day for a further 4 weeks. 
Adverse events to the study drug were documented care- 
fully. Apart from physiotherapy, patients who had prior us- 
age of pain prophylactic agents, including antiepileptics, ga- 
bapentin, and pregabalin were excluded. Of the original 50 
recruited patients, 12 were on paracetamol and 10 were on 
indomethacin on an ad-hoc basis. As these were short-acting 
agents, they were discontinued once the trial commenced. 
During the trial period, none of the patients had any other 
form of analgesia. 

Each patient observed symptoms for 1 week prior to 
starting medication to obtain average baseline score values. 
We assessed pain symptoms on an 11 -point visual analog 
scale (VAS) as the primary outcome measure. In addition, 
the short form McGill pain questionnaire (SFMPQ), com- 
prising both sensory and affective components, was the main 
secondary outcome measure [7]. SFMPQ (sensory) con- 
sisted of 11 components and SFMPQ (affective) consisted 
of 4 components. Patients scored each component either as 
none (0), mild (1), moderate (2) or severe (3). Patients were 
instructed to obtain a daily diary and make records on awak- 
ening based on the average perceived pain over the last 24 
h. Average values of VAS and SFMPQ scores were obtained 
upon review at 4 and 8 weeks after commencement. At the 
end of the 8-week study, the clinical global impression of 
change (CGIC) and patient global impression of change 
(PGIC) scales were administered. In view of FDA alerts in 
relation to mood changes in antiepileptic agents, baseline 



hospital anxiety and depression scores (HADS) were re- 
corded at baseline, 4 weeks, and 8 weeks after commencing 
pregabalin [8]. 

Statistical analysis was completed with SPSS for Win- 
dows package. A P value obtained at < 0.05 denoted statisti- 
cal significance. 

Results 

We recruited 50 patients (mean age: 51.2 years; range: 24 
to 69 years; 25 men; 40 Chinese, 5 Indians, 2 Malays, and 3 
Eurasians), of which 23 completed the trial. Of the 27 who 
withdrew, 12 (44%) were for somnolence. Thirteen patients' 
(54%) dosages remained at 75 mg and 11 patients' (46%) 
dosages were escalated to 150 mg bd. Of the 28 patients who 
completed 4 weeks of trial, 13 (46%) had experienced > 50% 
reduction in pain. Based on an intention-to-treat analysis per- 
taining to the proportion of the original 50 patients recruited, 
13 patients (26%) experienced > 50% reduction in pain. 

There was no significant difference in age and weight 
when comparing patients who completed or dropped out of 
the study (unpaired t-test, P > 0.05). The liver function tests 
were not routinely monitored during the trial as pregabalin 
[9] is not subject to hepatic metabolism nor affect liver en- 
zyme systems such as cytochrome P450. None of our pa- 
tients had history of renal insufficiency necessitating dose 
adjustment. 

Figure 1 is a flow diagram depicting the entire trial pro- 
cess. 

There were significantly reducing trends from base- 
line for VAS (ANOVA, F (] 21) = 25.4, P < 0.0005), SFMPQ 
(sensory) (F p 22) = 11.2), P = 0.003), and SFMPQ (affective) 
(F (1 7[) = 10.9, P = 0.008). For VAS, there was significant 
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Table 1. Summary of Adverse Effects of 42 Patients 



Adverse effects Number (%) 



Somnolence 


34 (80.9) 


Dizziness 


14(33.3) 


Headache 


5(11.9) 


Weight gain 


6(14.3) 


Dry mouth 


7(16.7) 


R 1 n H \/icir*n 
JJIUIICU- VlalUll 


s n 1 9*1 


Irritability 


3(7.1) 


Forgetftilness 


3(7.1) 


Increased appetite 


3(7.1) 


Attention disturbance 


2 (4.8) 


Confusion 


1 (2.4) 


Rash 


1 (2.4) 


Eye swelling 


1 (2.4) 


Lethargy 


1 (2.4) 



reduction at 4 weeks (P = 0.001) and 8 weeks (P < 0.0005) 
compared to baseline. Additionally, repeated contrast test- 
ing of VAS at each week compared to the previous revealed 
significant reduction up to week 2. No further reduction was 
evident beyond week 2. Paired t-test was used to compare 
VAS scores between week 4 (after which dosages were 
maintained or doubled) and week 8. This showed a modest 
reduction in mean VAS of approximately 0.62 (P = 0.04). 
Comparing responses from week 4 to week 8 (paired t-test), 
the 75 mg bd (P = 0.24) arm did not show significant ad- 
ditional pain reduction. However, the 150 mg bd (P = 0.04) 
arm showed mild additional reduction in VAS scores. 

For SFMPQ (sensory), there was significant reduction 
at 4 weeks (P = 0.01) and 8 weeks (P = 0.006) in scores 
compared to baselines. For SFMPQ (affective), there was 
significant reduction at 4 weeks (P = 0.04) and 8 weeks (P = 
0.008) in scores compared to baseline. 

The PGIC scoring of patients who completed the study 
showed that 13% experienced no change in symptoms, 43% 
having minimal improvement, 30% having much improved, 
and 13% experiencing very much improvement. Similarly, 
the CGIC scoring showed that 22% experienced no change 
in symptoms, 35% having minimal improvement, 35% hav- 
ing much improved, and 22% experiencing very much im- 



provement. 

No significant anxiety (F„ — 1.3, P = 0.32) or depres- 
sion (F „ = 0.06, P = 0.82) changes were observed in the 
HADS. ' 

For the most common adverse effects of somnolence, 33 
of 34 patients already experienced it at 75 mg bd dosage, and 
only 1 more patient had complained of its onset at the 150 
bd dose stage. 

Figure 2 shows time and dose responses in a graphical 
fashion. Table 1 summarizes patients' adverse effects. 

Discussion 

This is the first Asian study of pregabalin for treating neu- 
ropathic pain in cervical spine disorders to our knowledge. 
It was designed as a prospective and observational trial as 
pregabalin has already been shown to be useful for treating 
neuropathic pain in Western settings [5, 6]. Here, we show 
that it is efficacious for alleviation of pain symptoms related 
to CSR. The beneficial effects were evident at 2 weeks after 
pregabalin was commenced. Of note, significant proportion 
of patients (46%) experienced > 50% of pain reduction after 
4 weeks of treatment. These findings point to a fairly rapid 
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onset of action in the initial trial phase, consistent with the 
experience of other investigators [7]. The beneficial effects 
were evident at 4 weeks and persisted onto 8 weeks after trial 
initiation. In addition to physical rating of pain in the VAS 
scale, there were significant reduction in secondary outcome 
measures, notably the SFMPQ, which evaluates qualitative 
aspects of pain in greater detail. 

Of the patients that continued medication after the initial 
4 weeks (Fig. 1), there was no significant pain reduction at 
the 8-week time point with the 75 mg bd dose. However, 
there was a mildly significant benefit for the 150 mg bd arm 
(P = 0.05). This suggests that in Asians, a higher pregabalin 
dose did not show a clear benefit in non-responders at the 
lower dose, but a larger patient number would be justified 
to validate this finding. Importantly though, higher dosing 
should be balanced with the possibility of adverse events 
mentioned below. 

In comparison, previous pregabalin trials for neuropath- 
ic pain [5, 6] utilizing dosages up to 600 mg/day and permit- 
ting narcotic or non-narcotic analgesics, antidepressants, and 
even recent usage of gabapentin, we had strictly excluded 
all these conditions. This was to allow for better character- 
ization of efficacy, with view to pregablin's role as a first- 
line or single treatment agent. However, the main drawback 
would be limitation of the number of patients eligible for 
recruitment. Other studies had investigated its role in post- 
traumatic neuropathic pain [10], allodynia [11], and central 
pain relating to spinal cord injury [12]. All had concluded 
efficacy in the range of 150 to 600 mg a day. These were sig- 
nificantly higher than dosages employed in the present trial. 

There were no serious adverse events observed in this 
trial, such as anaphylaxis, cardiovascular collapse or gastro- 
intestinal complaints. In spite of FDA alerts on mood chang- 
es associated with antiepileptic drugs [13], our HADS scores 
did not suggest any significant anxiety or depression over the 
8-week trial period. 

Of the documented adverse events, somnolence and diz- 
ziness were by far most commonly observed, constituting 
81% and 33% respectively. These proportions were much 
higher than those reported in two large pregabalin trials, 
which were in the 25% range [5, 6]. While it is known that 
Asians require lower dosages of analgesic agents compared 
with Europeans [14] possibly due to pharmacokinetic or 
pharmacodynamic differences, the underlying mechanism 
remains unclear. To our knowledge, there are no published 
studies formally addressing the relation of somnolence as a 
side effect in Asians in relation to their Western counterparts. 
It is pertinent to note that a large proportion of withdraw- 
als were observed in earliest stage of the trial when patients 
were administered 75 mg bd (Fig. 1), suggesting that the 
initiation dose played an important role in patient tolerance. 
As anti-epileptic agents may require at least 1 to 2 weeks 
for optimal efficacy, a lower initial dosage would likely in- 
fluence patient behavior significantly. At present, available 



formulations are 75 mg and 150 mg; as such, our findings 
suggest that provision of lower dosage formulations would 
be of value, particularly in the Asian context. 

The present study is limited by the lack of placebo, small 
sample size and heterogeneous patient study group compris- 
ing Chinese, Malay, and Indians. While the high patient drop- 
out rates were observed, they were not apparently related to 
age or weight. This suggests that other pharmacological or 
intrinsic patient factors may be responsible for this obser- 
vation. Nonetheless, these findings may provide additional 
justification of a trial at lower starting dosages in Asians. 

In conclusion, this PARPS has shown that pregabalin 
has rapid onset and is efficacious for neuropathic pain related 
to CS as a first-line single agent. However, the high propor- 
tion of adverse effects justifies further investigations into a 
lower initial dosage for Asian patients. 
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